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(54\ IMPROVEMENTS IN DEVICES FOR GOVERNING THE 
TEMPERATURES OF HEATER HEADS OF HOT GAS 

ENGINES 



(71) We, KOMMANDITB OL AGET 
UNITED STIRLING (SWEDEN) AB & 
CO., or Stora Varvsgatan 3, 211 20 Malmo, 
Sweden, a Swedish body corporate, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 

statement: — , 

This invention relates to a device for 
governing the temperature of a heater head of 
a hot gas engine, for example a Stirling hot 

gas engine. 

It is generally desirable to maintain a con- 
15 stant high temperature of the heater head of a 
hot gas engine. The temperature should be 
high enough to ensure a high efficiency of the 
thermodynamic cycle performed by the work- 
ing »as during operation of the engine, but 
20 it should not be so high that there will be any 
risk of over-heating the material of which the 
heater head is made. In case the output of the 
engine is suddenly lowered during operation 
of the engine, the heater head will suddenly 
be exposed to less cooling by the working 
eas. Therefore the rate of combustion must be 
decreased in order to avoid over-heating. 
Conversely, if the output is raised, more heat 
must be supplied in order to compensate for 
30 the increased cooling effect of the working gas 
charge 

One object of the present invention is to 
provide an improved method of governing the 
temperature of a heater head of a hot gas 
engine with a view to ensuring that the 
method is reliable and gives a quick response 
to changes in engine output and that it nas 
little or no detrimental influence upon the 
exhaust emission of the engine, i.e. it should 
ensure the right ratio between air and fuel 
at any engine load. 

It has been proposed to provide a closed 
cycle hot gas engine with means such that 
variations in the temperature of a heater head 
of the hot gas engine are used to control means 
for governing the rate of supply of combustion 
air to a burner for heating the said heater 
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head by combustion of a fuel, and that the 
said rate of supply of combustion air to the 
burner is used to control means for regualting 
the supply of fuel to said burner. 

According to the present invention a device 
for governing the temperature of a heater 
head of a hot gas engine comprises a tem- 
perature-responsive element giving signals m 
accordance with the temperature of the heater 
head, a servo-motor governed by said signals 
and being connected to regulating means con- 
nected to a combustion air blower and govern- 
ing the rate of delivery of combustion air 
from said blower, and means responsive to 
the rate of flow of combustion air from the 
blower being connected to a fuel-control valve 
for regulating the flow of fuel for combustion 
with the air delivered by said blower, and 
is characterised in that said means responsive 
to the rate of flow of combustion air com- 
prises a valve arranged in the delivery duct of 
the blower, the fuel control valve is of a 
known type such that the rate of fuel delivery 
is a direct function of the displacement of a 
part of the fuel-control valve, and a lever 
transmits forces and movements to this part 

from the vane. . 

How the invention may be put into practice 
is described in more detail with reference to 
the accompanying drawings, showing by way 
of example and schematically a hot gas engine 
provided with a device according to the 
invention. 

Referring to the drawing a hot gas engme 
has a housing 1 and a heater head 2 which 
is heated by a burner 3. The temperature 
prevailing at the heater head 2 is measured 
by a temperature-responsive element 4 giving 
sienals to a relay 5 energizing a device 6 
connected to a choke valve 7 mounted in an 
air inlet duct 8 of a centrifugal blower 9 
driven by a pulley 10 mounted on the engine 
output shaft. At the delivery side of the 
blower 9 a disc-shaped vane 11 is supported 
at one end of a two-armed lever 12, the other 
end of which lever contacts a governing stem 
of a fuel delivery valve 13. Fuel is delivered 
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, f t, p v ,i ve 13 to the turner 3 at a rate 

SSdi? . & ct function of the displacement 
If the s?em of the valve 13 by the lever 12. 
° The aTdelivered by the blower 9 ,s passed 
* to the combustion chamber o : the hot gas 
5 Sg£et^nghaductl4^d4e«ttrffl^ 

will cause a movement of the ^c-shapea vane 
U which is a direct funcuon of the rate or 

10 3 The' Sustrted device will operate as 

f ° U Ccase the engine load is ctagj^g 
■ fhaneine the mean effective pressure or 
% ™S r 0 r by connecting the working 
,5 2 Xrge g 4m a "dead" volume space-the 
la gas charg- OTU * ff ^ the temperature- 

35Td emiTwill — tdy ^ge 
A corresponding signal from the ^cause 
trough me relay 5 and motor 6 wiflcause 

20 a movement -^«^tdi^ 

TXg temperature will cause an openmg 
movement of the choke valve 7 
25 If a closing movement of die choke vaiv 
7 results in a decrease m the flow or air 
LlvSed by the blower 9, the vane 11 with 
Set 12 and the valve 13 will ^mediately 
cluse a corresponding change intfae »tetf 
m the fuel flow to the burner 3. Thus tne rare 
2 fad I supply will always be matched to the 
• „f™X teine fed to the burner 3, ensuring 
maintenance of 2 most favourable, propor- 
STSU fuel and air at any 
■xe. Tt will be understood that tne uevicc 
described win operate independently of the 
Se load and of the system for governing 
tWu-ine power. Thus if the engine load is 
£pt con^t but the engine is tuimmg more 
40 slowly at a corresponding Skater torque this 
40 Kindly cause a lower speed of. the Mower 
9. Consequently the amount °f an" d ehver^ 
will decrease and so will the rate ot tuet 
Irmolv However, this will cause a decrease of 
suppij- nuwcva, hpater head and m 

45 the temperature of the h eater neau 

ftTrn cause an openmg of the choice vaive / 
and a SnSpondingly higher rate of fuel 

supply 



Thereby the temperature of the heater head 
2 J governed by a method in wmch vamuons 50 
in this temperature affecting ; the elemem^are 
used to control means :>, 6, 7 for governing 
*l rate of supply of combusuon air to the 
M3°Z* iSf rate of supply of combusts 
STw die burner 3 is used to control mean 55 
U, 12, 13 for regulating the supply of fuel 
to the burner 3. 



WHAT WE CLAIM IS: — 

fTdevice for governing the temperature 
of a heater head of a hot gas engine, the 60 
device comprising a tempemmre-responsrve 
element eiving signals in accordance with the 
Stature of the heater head a servo-motor 
loveradby said signals and being connected 
% Treating means' connected to a combus- 65 
tinn air blower and governing the rate ot 

3-52 ssar ~? 

Sd means responsive to the rate of flow of 
ai/comprises a™e^ 
tr,p delivery duct of the blower, the , ruei id 
control valve is of a known type such tiiat 
Z rale of fuel delivery is a direct funcuon 
of the displacement of a part of the ruel 
control valve, and a lever transmits forces and 
movements to tins part from die vane. 80 

2 A blower according to Claim 1, .further 
characterised in that said blower is driven by 
Se hot gas engine and that die said regulat- 
g mean's is a 'choke valve which regulates the 
flow of air through said blower 

3 A device for governing the temperature 
of a heater head of a hot gas engine, sub- 
stantially as hereinbefore described with refer- 
ence to Ld as illustrated in the accompanying ^ 
drawing. 

HANS & DANIELSSON, 
Chartered Patent Agents, 
32, Lodge Lane, 
London, N.12 8JJ. 



Printed for Her l«e=ggSSa^^ 
Published by The Patent Ofic^Soutaamp ^ ^ 



1332767 COMPLETE SPECIFICATION 

CUPCT ™ s d rawin Z ls a reproduction o 
the Original on a reduced stole 



11 



13 



X 



12 



--9 



